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KRMOBANDUM FOR THE RECORD
SUBJECT : Orbit Sslisction Procedures

i. During many discussions, guestions have arimen
about the lack of optimm performance of the CORONA system,
the reasous for thes types of orbits flows, etc. The follow-
ing discussion is aimed at answering scme of the Questions.
It should be kept in mind that, throughout ithe CORONA
program, a distinct effort was made to keep the systea as
simple and reliabls as poasible, operatiang within ths
strictest practical security bounds. It is appareat that
the systea is wore complex today than initially, having =
more flexidle and eloser to optimum performance; however,
the operation now requires coasiderably more elaborate
techniques And must be operated & bit looser security-wise.
I feel that the additiocnsl complexity is walid, in giving
needed performance, and that the growth process has allowed
the iatroduction of learniug, both in the development of
ﬂg:ﬁtiw technigues And in the sachieving of adeguate reli-
a ty.

2. Even now, however, the selection of an eperaticnnl
orbit cannot beo based on selection of a single parameter
(such as periges altitude to maxiaixe performance at one
particalar portion of the orbit). This selection of the
operational orbit must be based on the mutual consideration
of & large ousber of factors. At a minimum, the orbit is
fully defined by six parumeters:

Period

Inclination angle

Eccentricity

Argumsnt of perigee

Right ascension of ascending node

Time of ascending node (including date)

(These paraneters, given at ose particular time in life of
the vehicle, togeother with the air drag model and earth
model, will define the orbit). oOther cholces of independant
variables can be made, but generally six independent vari-
ables are at the disposal of the operations section. While
thezs verisblesz sare independent, they are constrained by '
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cousiderations of the launch site and imjectien trajecjory.
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%, ‘Tae independent variables generally quoted by the
contractors are: perlod, inelination angle, injection or
perigee altituds, jaunch time, and perigee locatlon.

While these mre independent variables, the practical con-
trol system used results 1in interaction hetwsen these.
Thus, in error ssalysis, ete,, they cannot be considered
as isdeponvent. It is spparent irom many of the studiss
that heve boen made that it is aifficult, if not im-
possible, to generate & set of independent varisbles for
an error analysis, primsarily becruse of the coamplexities

of the control systems used in the two mtages oi the lausnch
Byaton.

4. Ia addition, the operational choics is goverued
by & very large nusber of dependent varisbles. Some of
these are: periges altitude, injection altitude, mean
altitude ovey targets, ninisuam and maximaun altitude over
targets, ground track apacing, drag eoflects, contrel capi~
tility, tracking capability, range safety, target lighting
conditions, redundancy of covarajes, trajectory gZenara-
tion capability, theramal control of vehicle, recovery icne
conditions, dispersions and uncertainties of parameters,
hooster capabilities, payload margins and reliability,
auxiliary payloads, variations in paraneters oOver yehicle
11fe, usable lifetime, stc.

%#. For optimization of & fiight for the acguisition
of a single terget, the selection of the sppropriate set
of paramoters is 2 small task: the largest sumbay of ag-
guisitions of & single target are achieved with the incli-
netion squal to the iatitude of the target; with pariges
at the target, the best resolution is obtained; the pericd
can be chosen to give a large aumber oi passes over the
single target, eccentricity is relatively waimportant , and
ithe lsunch time can be choses iox suitable illumination of
a lerge number ©of passes. Kange saiety, booster capability,
control capabillity, recovery congiderations, and trajectory
goueration times #eed be comsidered in the svailability of
tae cemired orbit; but for this pinple case they can genaer-
21ly be worked around if time ie aveilable. The more usurl
cpayational case invoives targets spread overy & wide rauge
of latitudes and longitudes, wigh varying priorities as-
signed to targets, and a desire to got good quality results
on all photography attempted. The welghting factors used
in selection, to cate, have pot bees well guantified, and
are viten not fully documented. In the post fiight snalysis
of results, the operational compronises taken sre usually
not kEnown, and all photography ls coapared with the possible
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é. As aa example of the gualitative thiskiag that
nust go into the planning and operation, counsider for the
aomont, the cholce of instroment cycling rates and ramp
in past CORONA missions:

The CORONA system, as flown last year, had &
1imitec mumber ot ramps (time varying cycliing rate
functions). For this reason, & good £t of 18C and
overiap (tied together in camors functioning} coeuld
not be made on all targets on a single pass. In ad-
dition, exposure was tied to cycling rats bacause of
the fixed siit. In the flight operatiocns, conpronlses
wore necessary. The genersal rule used was, that if
conproulse waAR LGCOBIAYY, overlay was & prime require-
ment, over the total eperatiocn. IHC would be biased
a5 necessary to provide overlap {positive) considering
the lack of kmowledge of actual ordit and nctusl chAmsra
operating speeds. Une caR torecast that the moan INC
error would not be mero, but would be somewhat groater
than vere, dependent upon the nature of the estimated
orbit, the asture of the particular phase of the mission,
etc. The improved coantrel system now in effect doos
sinimize this problem, as the wholie orbit can be fitted
within one or twe percent, IMC srror, well within the
ten percent overlsp design galue. Thus, currently,
it should sot be necessary to consider possible Rega-
tive overlap in choosing ramp values. The mean 1HC
srrosr should nOw APProach zexov.

in the overall choice of orbif, many similar compromises neoed
be made, snd the tetal operation conslidered,
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Distribétion:

1 - DD/R

2 ~ AD/GBA
3 - P3/08A
4 -~ DD/OBA

5 - D/TECH/CSA
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